A slightly thermophilic, aerobic bacterium, designated YIM 72257 T , was isolated from a sediment sample taken from a hot spring in Tengchong county, Yunnan province, south-west China. The isolate was Gram-stain-negative, non-sporulating and forms non-motile rods, appearing in chains. The isolate grew at 50-65 C, pH 6.0-9.0 and with 0.5-1 % NaCl (w/v During an investigation exploring thermophilic bacterial diversity in the hot springs of Tengchong county, Yunnan province, south-west China, a thermophilic bacterial strain, YIM 72257 T , was isolated. For the isolation, 2 g of sediment sample was taken into a flask with 50 ml sterile hot spring water. The flask was kept in a shaker at 45 C, 200 r.p.m. for 2 h. A sample (1 ml) of the resultant suspension was diluted up to 10 À2 dilution. Then, 0.5 ml of the 10 À2 dilution suspension was spread on T5 medium agar [0.5 g peptone, 2.0 g yeast extract, 1.0 g glucose, 1.0 g lotus root starch, 1.0 g CaCO 3 , 1 ml trace element solution (FeSO 4 .7H 2 O 0.2 g; MnCl.2H 2 O 0.1 g; ZnSO 4 .7H 2 O 0.1 g; water 100 ml), 15.0 g agar per litre] plates adjusted to pH 7.0. The plates were incubated at 60 C for 1 week. The purified strain YIM 72257 T was obtained and routinely cultured on T5 medium at 60 C and stored as a glycerol suspension (20 %, w/v) at À80 C.
Species of the genus Meiothermus formerly belonging to the genus Thermus can be distinguished from those of the genus Thermus by their low temperature range, presence of moderate levels of 2-hydroxy fatty acids and 16S rRNA sequence divergence [1] . Meiothermus species are strictly aerobic, slightly thermophilic heterotrophs and form red-or yellowpigmented colonies. At the time of writing, the genus Meiothermus comprised 12 species with validly published names including: Meiothermus cerbereus [2] ; Meiothermus ruber [3] ; Meiothermus silvanus and Meiothermus chliarophilus [4] ; Meiothermus taiwanensis [5] ; Meiothermus timidus [6] ; Meiothermus rufus and Meiothermus granaticius [7, 8] ; Meiothermus cateniformans [9] ; Meiothermus hypogaeus [10] ; Meiothermus terrae [11] ; and Meiothermus roseus [12] . All of the species in this genus share chemotaxonomic characteristics, such as having MK-8 as the predominant menaquinone, iso-and anteiso-branched fatty acids, high genomic DNA G+C contents (60.8-69.9 mol%) and an uncharacterized phospholipid and glycolipids as major polar lipids [2, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
During an investigation exploring thermophilic bacterial diversity in the hot springs of Tengchong county, Yunnan province, south-west China, a thermophilic bacterial strain,
YIM 72257
T , was isolated. For the isolation, 2 g of sediment sample was taken into a flask with 50 ml sterile hot spring water. The flask was kept in a shaker at 45 C, 200 r.p.m. for 2 h. A sample (1 ml) of the resultant suspension was diluted up to 10 À2 dilution. Then, 0.5 ml of the 10 À2 dilution suspension was spread on T5 medium agar [0.5 g peptone, 2.0 g yeast extract, 1.0 g glucose, 1.0 g lotus root starch, 1.0 g CaCO 3 , 1 ml trace element solution (FeSO 4 .7H 2 O 0.2 g; MnCl.2H 2 O 0.1 g; ZnSO 4 .7H 2 O 0.1 g; water 100 ml), 15.0 g agar per litre] plates adjusted to pH 7.0. The plates were incubated at 60 C for 1 week. The purified strain YIM 72257 T was obtained and routinely cultured on T5 medium at 60 C and stored as a glycerol suspension (20 %, w/v) at À80 C.
Morphological characteristics of strain YIM 72257 T were determined by light microscope (BH2; Olympus) and scanning electron microscope (SEM, Quanta 200; FEI) after the culture was grown on T5 agar medium at 60 C for 3 days. Samples for scanning electron microscopy were prepared by taking cultures grown on T5 agar plate, washed and suspended in 20 mM phosphate buffer (pH 7.2). The cell suspension was fixed with 2.5 % glutaraldehyde at 4 C for approximately 1.5 h, dehydrated through a gradient series of ethanol and butanol and finally dried at the critical point. The dried samples were placed onto a stub-bearing adhesive sputter coated with gold under vacuum and observed under the electron microscope.
Gram-staining was carried out by using the standard Gram reaction and was confirmed by using the KOH lysis test method [14] . Growth at different temperatures was tested at 37, 45, 50, 55, 60 65 and 70 C in the T5 broth medium. Growth with added salt was observed with 0.5-5 % (w/v) NaCl in T5 broth medium at various concentrations (0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0 and 5.0 %, w/v, respectively). The pH range (4.0-10.0, at intervals of 1.0 pH unit) for growth was tested in T5 broth medium using the buffer system as described by Xu et al. [15] . Single-carbon source assimilation tests were performed in a minimal medium composed of Degryse basal salts [16] to which filter-sterilized yeast extract (0.1 g l À1 ), ammonium sulfate (0.5 g l
À1
) and the carbon source (2.0 g l À1 ) were added. Growth of strain on single carbon sources was examined by measuring the turbidity of cultures incubated at 60 C in 20 ml screwcapped tubes containing 10 ml medium for up to 14 days. Nitrogen source utilization was observed in a basal liquid medium according to Nie et al. [17] . Determination of oxidase activity was carried out using 1 % (w/v) tetramethyl-pphenylenediamine as described by Kovacs [18] . Catalase activity was tested using 3 % (w/v) H 2 O 2 by assessing bubble production as a positive result. H 2 S production and nitrate reduction, hydrolysis of gelatin, casine, starch and cellulose activities were observed as described previously [12, 19, 20] . API strips (API 20NE and API ZYM) were used to determine metabolic properties and some enzyme activities according to the manufacturer's instructions (BioM erieux). Firstly, sterilized water was injected into the bottom of incubation boxes and then the API strips were put in the cells. The API strips with incubation boxes were put into a container with sterilized water to prevent the strips from drying out and then they were incubated. The API strips were observed after incubation at 60 C for 4, 8, 16 and 24 h. At each observation point, the sterilized water at the bottom of the cell was replenished when necessary. The strips did not crinkle until incubation was finished.
Colonies were orange after 3 days on the T5 agar medium. Strain YIM 72257
T stained Gram-negative, is aerobic and forms non-motile rod-shaped cells with 0.2-0.3 µm in width and 3.3-5.3 µm in length (Fig. S1 , available in the online Supplementary Material). Strain YIM 72257
T grew at 50-65 C and pH 6.0-9.0 with optimal growth observed at 60 C and pH 7.0-8.0. Strain YIM 72257
T growth in the presence of 1 % (w/v) NaCl was observed. The strain was positive for oxidase and catalase activities, and negative for nitrate reduction and H 2 S production. Strain YIM 72257
T was able to hydrolyse gelatin and aesculin, but not cellulose and starch. Phenotypic properties useful for distinguishing strain YIM 72257
T from its closest strain, Meiothermus cateniformans LY1
T , and related species of the genus Meiothermus are listed in Table 1 . The detailed physiological characteristics of strain YIM 72257
T are given in the species description.
Biomass used for chemical studies was obtained from cultures grown on T5 agar plates for 3 days at 60 C. Polar lipids were extracted and then seperated by two-dimensional thin-layer chromatography and identified using previously described procedures [21, 22] . For the cellular fatty acid analysis, strain YIM 72257 T was harvested from growth on Thermus agar plates at 50 C for 2 days. The cellular fatty acids were extracted, methylated and analysed by using the
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Thermus scotoductus Se-1 T (AF032127) Microbial Identification System (Sherlock version 6.1; MIDI database: TSBA6) [23] . Quinones were isolated as described by Collins et al. [24] and separated by high-performance liquid chromatography (HPLC) [25] . The genomic DNA G +C contents were determined by HPLC after enzymatic degradation [26] using E. coli strain DH5a as the reference.
The predominant menaquinone of strain YIM 72257
T was determined to be MK-8. The polar lipids of strain YIM 72257 T consisted of one prominent uncharacterized phospholipid and two glycolipids (Fig. S2) . The major cellular fatty acids (>5 %) detected for strain YIM 72257
T were anteiso-C 15 : 0 (10.7 %), anteiso-C 17 : 0 (16.5 %), iso-C 16 : 0 (13.2 %), iso-C 17 : 0 (11.2 %), iso-C 15 : 0 (19.7 %) and C 16 : 0 (7.3 %). Detailed fatty acid profiles of strain YIM 72257 T are given in Table S1 . The genomic DNA G+C content of strain YIM 72257
T was 62.6. mol%.
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene sequence were performed as described by Cui et al. [27] and Li et al. [28] . The resulting 16S rRNA gene sequence was compared with available 16S rRNA gene sequences of cultured species from GenBank via the BLAST program and from the EzTaxon-e server databases (http:// www.ezbiocloud.net/identify; [29] ). Phylogenetic analyses were performed using three tree-making algorithms and the neighbour-joining [30] , maximum-likelihood [31] and maximum parsimony [32] methods, by using the MEGA version 5.0 software package [33] . Kimura's two-parameter model was used to calculate evolutionary distance matrices of the neighbour-joining and maximum-likelihood methods [34] . The topology of the phylogenetic trees was evaluated by the bootstrap resampling method of Felsenstein [35] with 1000 resamplings. T shared sequence similarities between 89.9 and 90.6 % with other members of genus Meiothermus. This phylogenetic relationship was also supported in the trees generated with the maximum-parsimony and maximum-likelihood algorithms ( Figs S3 and S4 ).
Strain YIM 72257
T exhibited several phenotypic and chemotaxonomic characteristics of the genus Meiothermus: it was Gram-stain-negative and slightly thermophilic, possessed MK-8 as the predominant menaquinone and had a high DNA G+C content (62.6 mol%), iso-and anteisobranched fatty acids as major fatty acids, and an uncharacterized phospholipid and glycolipids as major polar lipids. However, the characteristics did not match those of recognized Meiothermus species completely. Detailed phenotypic and chemotaxonomic differences among strains YIM Tables 1 and S1 .
Based on the results from phylogenetic analysis, phenotypic and chemotaxonomic characterization differences (Table 1) , we suggest that strain YIM 72257 T should be considered to represent a novel species of the genus Meiothermus, for which the name Meiothermus luteus sp. nov. is proposed.
DESCRIPTION OF MEIOTHERMUS LUTEUS SP. NOV.
Meiothermus luteus (lu¢te.us. L. masc. adj. luteus orange, reflecting the colour of colonies). 
